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Table S1. Links to document repositories that were searched.*
	Organization
	Document repositories searched
	Contact information
	Search date*

	International Council on Harmonisation (ICH)
	Guidance collection: https://www.ich.org/page/ich-guidelines
	https://www.ich.org/page/contact-form
	June 27, 2024

	ICH members (n=15)
	
	
	

	Brazilian Health Regulatory Agency (ANVISA; Brazil)
	ANVISA’s digital library - https://bibliotecadigital.anvisa.gov.br/jspui/ 
Blood, tissues, cells, and organs - https://www.gov.br/anvisa/pt-br/assuntos/sangue
Clinical research - https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/medicamentos/pesquisa-clinica
Forms - https://www.gov.br/anvisa/pt-br/assuntos/sangue/terapias-avancadas/formularios
Guidance documents - https://www.reneta.org.br/documentos-da-rede
	http://antigo.anvisa.gov.br/fale-conosco 
https://www.reneta.org.br/quem-somos 
	June 28, 2024

	Health Canada (Canada)
	Open government documents - https://open.canada.ca/en 
Biologics, radiopharmaceuticals, and gene therapies - https://www.canada.ca/en/health-canada/services/drugs-health-products/biologics-radiopharmaceuticals-genetic-therapies/applications-submissions/guidance-documents.html
Cells, tissues, and organs - https://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-enforcement/information-health-product/cells-tissues-organs.html
Regulatory roadmap for biologics in Canada - https://www.canada.ca/en/health-canada/services/drugs-health-products/biologics-radiopharmaceuticals-genetic-therapies/regulatory-roadmap-for-biologic-drugs.html
Guidance documents - https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/applications-submissions/guidance-documents.html
	Info@hc-sc.gc.ca
brdd.dgo.enquiries@hc-sc.gc.ca
pharma_drug_enquiries-renseignements_medicaments_pharma @hc-sc.gc.ca
	June 28, 2024

	National Medical Products Administration (NMPA; China)
	NMPA intelligent cloud search - https://www.nmpa.gov.cn/so/ 
Centre for drug evaluation repository - https://www.cde.org.cn/zdyz/listpage/9cd8db3b7530c6fa0c86485e563f93c7 
	https://zwfw.nmpa.gov.cn/web/ problem?ssywxt=ZWFW
shamq@cde.org.cn
	June 28, 2024

	Taipei Food and Drug Administration (TFDA; Chinese Taipei / Taiwan)
	
Regulatory information - https://www.fda.gov.tw/TC/law.aspx?cid=55 
Good Practices for Human Cells and Tissues - https://www.fda.gov.tw/tc/sitecontent.aspx?sid=1786
Laws & regulations - https://law.moj.gov.tw/ENG/LawClass/LawSearchContent.aspx?pcode=L0030057&kw1=biopharmaceutical 

	https://faq.fda.gov.tw/English/Message.aspx
ct-taiwan@cde.org.tw
	June 28, 2024

	Egyptian Drug Authority (EDA; Egypt)
	Biological, innovative, and clinical studies - Egyptian Drug Authority - Guides for the Central Administration of Biological, Innovative and Clinical Studies (edaegypt.gov.eg)
Regulatory guide - هيئة الدواء المصرية - الأدلة الخاصة بالإدارة المركزية للمستحضرات الحيوية والمبتكرة والدراسات الإكلينيكية (edaegypt.gov.eg)
Regulatory guide - Egyptian Drug Authority - Regulatory Guides (edaegypt.gov.eg)
Laws and regulations - هيئة الدواء المصرية - القوانين واللوائح التنفيذية (edaegypt.gov.eg)
	Info@edaegypt.gov.eg 
bio.tech@edaegypt.gov.eg 
	June 27, 2024

	European Medicines Agency (EMA; European Union) /
European Commission (EC; European Union)
	Document search - https://www.ema.europa.eu/en/search/search 
Guidelines relevant for advanced therapy medicinal products: https://www.ema.europa.eu/en/human-regulatory/research-development/advanced-therapies/guidelines-relevant-advanced-therapy-medicinal-products
Multidisciplinary: cell therapy and tissue engineering: https://www.ema.europa.eu/en/human-regulatory/research-development/scientific-guidelines/multidisciplinary/multidisciplinary-cell-therapy-tissue-engineering
Publication search - https://commission.europa.eu/publications_en 
	advancedtherapies@ema.europa.eu
https://european-union.europa.eu/contact-eu/write-us_en 
	June 28, 2024

	Ministry of Health, Labour, and Welfare (MHLW; Japan)
Pharmaceuticals and Medical Devices Agency (PMDA)
	Document search - https://ss.pmda.go.jp/en_all/ 
Regenerative medicine products - https://www.pmda.go.jp/review-services/drug-reviews/about-reviews/ctp/0007.html
Clinical trial guidelines - https://www.pmda.go.jp/rs-std-jp/standards-development/guidance-guideline/0001.html
Research guidelines - https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/hokabunya/kenkyujigyou/i-kenkyu/index.html
About regenerative medicines - https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/kenkou_iryou/iryou/saisei_iryou/index.html
	https://www.pmda.go.jp/english/0002.html 
ich-pmda@pmda.go.jp
yoji@nihs.go.jp
	June 28, 2024

	Federal Commission for the Protection against Sanitary Risks (COFEPRIS; Mexico)
	Guidelines - http://transparencia.cofepris.gob.mx/index.php/es/marco-juridico/lineamientos
Standards - http://transparencia.cofepris.gob.mx/index.php/es/marco-juridico/normas-oficiales-mexicanas/medicamentos
Legal framework - https://www.gob.mx/cofepris/acciones-y-programas/marco-juridico-de-la-cofepris?state=published
	sepb@cofepris.gob.mx
contactociudadano@cofepris.gob.mx
	June 28, 2024

	Ministry of Food and Drug Safety (MFDS, Republic of Korea)
	Applicant’s guide - https://www.mfds.go.kr/brd/m_1060/list.do?multi_itm_seq=0&board_id=data0011&seq=&data_stts_gubun =C1005&srchTp=0&srchWord= 
English guidance - https://www.mfds.go.kr/eng/brd/m_27/list.do
Korean guidance -https://www.mfds.go.kr/brd/m_218/list.do?multi_itm_seq=0&board_id=data0013&seq=&data_stts_gubun =C1005&srchTp=0&srchWord=
	https://www.epeople.go.kr/petition/htp/pff.npaid 
wtokfda@korea.kr
	June 28, 2024

	Saudi Food and Drug Authority (SFDA; Saudi Arabia)
	Guidelines: https://www.sfda.gov.sa/en/Guide?tags=All
Laws and Regulations: https://www.sfda.gov.sa/en/regulations?tags=All
Document search - https://www.sfda.gov.sa/en/solr-search/content?keys=cell+therapy&type=All 
	webmaster@sfda.gov.sa
	June 28, 2024

	Health Sciences Authority (HSA; Singapore)
	Guidance documents for cell and gene therapy products - https://www.hsa.gov.sg/ctgtp/guidance-documents
Clinical trial guidance - https://www.hsa.gov.sg/clinical-trials/regulatory-guidances
ASEAN common standards - https://asean.org/our-communities/economic-community/standard-and-conformance/
	HSA_Info@hsa.gov.sg
https://form.gov.sg/6243b54fb4a2af001231e037 
	June 28, 2024

	Swissmedic (Switzerland)
	Advanced therapies and transplant products - https://www.swissmedic.ch/swissmedic/en/home/services/documents/transplant-products.html
General guidance documents - https://www.swissmedic.ch/swissmedic/en/home/legal/legal-basis/administrative-ordinances.html
Laws and ordinances - https://www.swissmedic.ch/swissmedic/en/home/humanarzneimittel/besondere-arzneimittelgruppen--ham-/innovation/gesetze--verordnungen.html
	https://www.swissmedic.ch/swissmedic/en/home/input/kontaktformular-allgemeine-anfragen.html 
	June 28, 2024

	Turkish Medicines and Medical Devices Agency (TITCK; Turkey)
	Legislation - https://www-titck-gov-tr.translate.goog/mevzuat?_x_tr_sl=auto&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=wapp
Advanced therapy products draft guidelines - https://www-titck-gov-tr.translate.goog/mevzuat/ileri-tedavi-tibbi-urunleri-kilavuz-taslagi-08112018173059?_x_tr_sl=tr&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=wapp
Regulations - https://www.titck.gov.tr/faaliyetalanlari/ilac/ilac-ruhsatlandirma#content253
Legislative information system - https://www.mevzuat.gov.tr/#kurumKurulusVeUniversiteYonetmelikleri
	titck@hs01.kep.tr 
halkla.iliskiler@titck.gov.tr 
	June 28, 2024

	Medicines and Healthcare Products Regulatory Agency (MHRA; United Kingdom)
	Guidance and regulation search - https://www.gov.uk/search/guidance-and-regulation
	info@mhra.gov.uk
business@nibsc.org
https://ct.catapult.org.uk/contact 
	June 27, 2024

	Federal Drug Administration (FDA; United States of America)
	Guidance document search - https://www.fda.gov/regulatory-information/search-fda-guidance-documents#guidancesearch 
Cellular & Gene Therapy Guidances: https://www.fda.gov/vaccines-blood-biologics/biologics-guidances/cellular-gene-therapy-guidances
Tissue Guidances: https://www.fda.gov/vaccines-blood-biologics/biologics-guidances/tissue-guidances
	ocod@fda.hhs.gov
	June 28, 2024

	ICH observers (n=22)
	
	
	

	National Agency of Pharmaceutical Products
(ANPP; Algeria)
	Regulatory texts relating to pharmaceutical products - https://anpp.dz/textes-reglementaires-pp/
	direction_generale@anpp.dz
	June 28, 2024

	National Administration of Drugs, Food, and Medical Devices (ANMAT; Argentina)
	Clinical trial regulations - http://www.anmat.gob.ar/webanmat/normativas_medicamentos_cuerpo_investigacion.asp
Guidelines for biological drugs - https://www.argentina.gob.ar/medicamentos-biologicos/guias-formatos-y-contenidos-de-informes-de-evaluacion
	relaciones.internacionales@anmat.gob.ar
responde@anmat.gob.ar
https://www.argentina.gob.ar/anmat/responde/formulario 
	June 28, 2024

	Scientific Center of Drug and Medical Technology Expertise
(SCDMTE; Armenia)
	Document search - http://www.pharm.am/index.php/en/sm
Clinical trials - http://www.pharm.am/index.php/en/clinical-trials
	admin@pharm.am
	June 27, 2024

	Therapeutic Goods Administration
(TGA; Australia)
	Gene technology document search - https://www.ogtr.gov.au/resources
Therapeutic goods document search - https://www.tga.gov.au/resources/resource
Biologicals, blood products, and advanced therapies - https://www.tga.gov.au/products/biologicals-blood-and-tissues-and-advanced-therapies
Australian regulatory guidelines for biologicals (ARGB) - https://www.tga.gov.au/resources/resource/guidance/australian-regulatory-guidelines-biologicals-argb
	bloodandtissues@tga.gov.au
clinical.trials@health.gov.au
	June 27, 2024

	Analytical Expertise Center (AEC; Azerbaijan)
	Document search - https://pharma.az/en/?s=
Legislation - https://pharma.az/en/registration/legislation-registration/legislation/
Legislations search - https://e-qanun.az/
	aem@pharma.az
	June 27, 2024

	Instituto Nacional de Vigilancia de Medicamentos y Alimentos (INVIMA; Colombia)
	Digital library - https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/Forms/tienda%20terminos.aspx
Technical regulations - https://www.suin-juriscol.gov.co/legislacion/reglamentostecnicosminsalud.html
	rendiciondecuentas@invima.gov.co 
contactenos@invima.gov.co
invimaqr@invima.gov.co 
correo@minsalud.gov.co
	June 27, 2024

	Center for State Control of Drugs, Equipment, and Medical Devices (CECMED; Cuba)
	Approved regulatory provisions - https://www.cecmed.cu/reglamentacion/aprobadas
Index of regulatory provisions - https://www.cecmed.cu/reglamentacion/ambito-regulador/indice?field_instrumento_legal_value=
Evaluation of clinical trials - https://www.cecmed.cu/evaluacion-clinica
	cecmed@cecmed.cu
ambitor@cecmed.cu
	June 28, 2024

	Pharmacy and Poisons Board of Hong Kong (PPBHK; Hong Kong, China)
	Regulation of advanced therapy products - https://www.ppbhk.org.hk/eng/regulation_of_atp.html 
ATP regulations - https://www.drugoffice.gov.hk/eps/do/en/pharmaceutical_trade/atp_regulation.html 
Clinical trials - https://www.ppbhk.org.hk/eng/guidelines_forms/clinical_trial.html 
	ppb@dh.gov.hk
pharmgeneral@dh.gov.hk 
	June 28, 2024

	Central Drugs Standard Control Organisation (CDSCO; India)
	Document search - https://www.cdsco.gov.in/opencms/opencms/en/Search/index.html
Documents related to new drugs - https://cdsco.gov.in/opencms/opencms/en/Drugs/New-Drugs/
	dci@nic.in
startupinnov@cdsco.nic.in
webupload@dbt.nic.in
helpdesk.sugam@cdsco.nic.in
	June 28, 2024

	Badan Pengawas Obat dan Makanan (BPOM; Indonesia)
	Regulations - https://jdih.pom.go.id/view/directory/e34750197de5f93773fadb7581bcccb2
Clinical trials - https://www.pom.go.id/new/view/direct/uji-klinik
Ministry of health services - https://www.kemkes.go.id/index.php?txtKeyword=terapi+sel&act=search-action&pgnumber=0&charindex=&strucid=&fullcontent=&C-ALL=1&C2=1&C3=1
	halobpom@pom.go.id
pengaduanyanblik@pom.go.id
kontak@kemkes.go.id
	June 28, 2024

	Iran Food and Drug Administration (IFDA; Iran)
	Guidelines - https://treat.bpums.ac.ir/Fa/DynPages/Page.aspx?id=8594
	https://fdo.iums.ac.ir/
Darman.Mokhader@Iran.Ir
	June 28, 2024

	Ministry of Health – Pharmaceuticals Division (CPED; Israel)
	Guides and information search - https://www.gov.il/he/departments/informationtype?limit=10&OfficeId=104cb0f4-d65a-4692-b590-94af928c19c0&UnitId=6b83f07d-a237-4397-8ed4-e771ffce18ed
Policies and procedures search - https://www.gov.il/he/departments/policies?OfficeId=104cb0f4-d65a-4692-b590-94af928c19c0&limit=10
Quality / GMP - https://www.gov.il/he/departments/units/iscp-pharmaceutical-standards-and-quality/govil-landing-page
Advanced therapies - https://www.gov.il/he/departments/general/clinical-trials-medical-devices
	ClinicalTrialsQ&A@MOH.HEALTH.GOV.IL
clinical.trials.devices@moh.health.gov.il 
	June 27, 2024

	Jordan Food and Drug Administration (JFDA; Jordan)
	Laws and legislation - http://www.jfda.jo/Pages/viewpage.aspx?pageID=153
Forms and reference guide - http://www.jfda.jo/Pages/viewpage.aspx?pageID=174
Drug inspection and control - http://www.jfda.jo/Pages/viewpage.aspx?pageID=361
	Info@jfda.jo
	June 28, 2024

	National Center for Expertise of Medicines and Medical Devices (National Center; Kazakhstan)
	Legislation - https://adilet.zan.kz/eng/
Legal acts - http://www.eurasiancommission.org/ru/act/texnreg/deptexreg/LSMI/Pages/drug_products.aspx
Regulations - https://www.ndda.kz/category/normativno-pravovye_akty
	farm@dari.kz
	June 28, 2024

	Ministry of Public Health (MOPH; Lebanon)
	Regulations and laws- https://www.moph.gov.lb/ar/laws
Laws - https://www.moph.gov.lb/ar/laws#/Laws/view/6 
Health care system - https://www.moph.gov.lb/ar/Pages/3/3010/%D8%A7%D9%84%D9%85%D8%B3%D8%AA%D8%AD%D8%B6%D8%B1%D8%A7%D8%AA-%D8%A7%D9%84%D8%B5%D9%8A%D8%AF%D9%84%D8%A7%D9%86%D9%8A%D8%A9#/ar/view/4760/%D8%AA%D9%86%D8%B8%D9%8A%D9%85-%D8%A7%D9%84%D8%A3%D8%A8%D8%AD%D8%A7%D8%AB-%D8%A7%D9%84%D8%B3%D8%B1%D9%8A%D8%B1%D9%8A%D8%A9 
	info@moph.gov.lb
	June 28, 2024

	National Pharmaceutical Regulatory Agency (NPRA; Malaysia)
	English sitemap - https://www.npra.gov.my/index.php/en/sitemap.html
Sitemap - https://www.moh.gov.my/index.php/sitemap
Guidelines - https://www.npra.gov.my/index.php/en/guideline-bio.html
Clinical trial guidelines - https://www.npra.gov.my/index.php/en/guideline-for-the-submission-of-product-samples-for-laboratory-testing/clinical-trial/clinical-trial-guidelines.html
Cell and tissue transplantation - https://www.moh.gov.my/index.php/pages/view/4998
Clinical trial resources - https://clinicalresearch.my/resources/
	npra@npra.gov.my
QUEST 3+ (bpfk.gov.my)
kkm@moh.gov.my
contact@clinicaltrial.my
	June 28, 2024

	Medicines and Medical Devices Agency (MMDA; Moldova)
	Legislation - https://amdm.gov.md/ro/page/legislatie-sc
	office@amdm.gov.md
	June 27, 2024

	National Agency for Food and Drug Administration and Control (NAFDAC; Nigeria)
	Drug guidelines - https://www.nafdac.gov.ng/drugs/drug-guidelines/ 
Drug regulations - https://www.nafdac.gov.ng/drugs/drug-regulations/ 
Guidelines - https://www.nafdac.gov.ng/resources/guidelines/
Regulations - https://www.nafdac.gov.ng/resources/nafdac-regulations/ 
Vaccines, biologicals, and medical devices - https://www.nafdac.gov.ng/vaccines-biologicals-medical-devices/  
	regulatoryaffairs@nafdac.gov.ng 
biologics.lab@nafdac.gov.ng 
der@nafdac.gov.ng 
	June 28, 2024

	Federal Service for Surveillance in Healthcare
(Roszdravnadzor; Russia)
	Biomedical document search - https://roszdravnadzor.gov.ru/spec/biomedical
Biomedical cell products - https://www.regmed.ru/activity/normativnye-pravovye-akty-ls/
	general@expmed.ru
	June 28, 2024

	South African Health Products Regulatory Authority
(SAHPRA; South Africa)
	Guidelines - https://www.sahpra.org.za/guidelines/
Biological medicines guidelines - https://www.sahpra.org.za/biological-medicines-evaluation-and-research-unit-bmeru-guidelines/
	https://www.sahpra.org.za/general-enquiries-2/ 
biologicals@sahpra.org.za portia.nkambule@sahpra.org.za
	June 28, 2024

	Pharmacy and Drug Directorate (DPM; Tunisia)
	Clinical trial regulations - http://www.dpm.tn/essai-clinique/reglementation
Industry regulations - http://www.dpm.tn/industrie/reglementation
	dpm@rns.tn
courriel.dpm@rns.tn
	June 28, 2024

	State Expert Center of the Ministry of Health (SECMOH; Ukraine)
	Preclinical and clinical guidance documents - https://www.dec.gov.ua/materials/metodichni-rekomendaczi-shhodo-provedennya-doklinichnih-ta-klinichnih-viprobuvan/?role=applicant
Ukraine legislation - https://www.dec.gov.ua/materials/zakonodavstvo-ukra-ni-pro-doklinichni-ta-klinichni-viprobuvannya/?role=applicant
Preclinical guidelines - https://www.dec.gov.ua/materials/nastanovi/
	dec@dec.gov.ua
gerasimchuk@dec.gov.ua
zinchenko@dec.gov.ua
	June 27, 2024


*Date was recorded when all document repositories for a given agency had been searched. 

Appendix 1. Data extraction forms.
Level 1, screening:
1. Does the document recommend types and/or characteristics of preclinical efficacy evidence for preclinical healthcare interventions to be advanced to human clinical trials or usage? (select either “yes”, or “no” -> exclusion)

2. Does the document appear to be in active force or currently used (if there is no specific indication that a document is outdated, the default selection should be “yes”)? (select either “yes”, or “no” -> exclusion)

3. What is the scope of guidance provided by the document? (select from “cell therapies only”, “gene therapies only” -> exclusion, “both cell AND gene therapies”, “biologicals, but not cell specific”, “relevant, general guidance, with cell / biologic elements”, “relevant, general guidance, not cell / biologic specific”, “non-relevant, or no guidance” - > exclusion)

4. Regulatory agency (select from list of all ICH agencies, “unclear”, or “other” [open text])

Level 2, document inclusion workflow:
1. Is the document related specifically to cell therapies, OR cell and gene therapies, OR is it a general document, but has some guidance elements/sections that are specifically related to cell therapies? (“yes” -> inclusion, “no” -> open question #2)

2. Was the document referenced by a primary (first-order) included document as being relevant to preclinical efficacy of cell therapies?
(“yes” -> inclusion”, “no” -> open question #3, “unknown” -> DO NOT SUBMIT FORM AT PRESENT TIME and return to screening this document once all relevant references from the agency have been compiled)

3. Is the document related specifically to biologicals, OR general document with some guidance elements/sections specific to biologicals and no cell-specific documents could be found at the regulatory agency?
(“yes” -> inclusion, “no” -> open question #4)

4. Is the document general guidance and no cell-specific, or biological-specific, documents could be found at the regulatory agency?
(“yes” -> inclusion, “no” -> exclusion)



Level 2, document characteristics:
1. Most recent date that document was published, information in document takes priority (year-month-day; e.g., 2019-12-31) (select either “date not provided”, or “date provided, yyyy-mm-dd [open text])

2. Document status, if no indication otherwise default to assuming document is final (text in all lowercase for “other”) (“final”, “draft”, “discontinued / superseded / previous version” -> exclude, “other” [open text])

3. Document type (text in all lowercase for “other) (“guidance / recommendations”, “rules / policy / regulations”, “law”, “unclear”, “other” [open text])

4. Document number (select answer and provide text exactly as provided, e.g., EMA/CAT/852602/2018) (select either “unclear or not applicable”, or “document number provided” [open text])

5. Contact email (select answer and provide text in all lowercase, e.g., advancedtherapies@ema.europa.eu) (select either “unclear or not applicable”, or “contact email provided” [open text])

6. Does the document relate to a specific disease (select answer and provide text in all lowercase, e.g., stroke) (select either “not related to specific disease”, “unclear”, or “document relates to specific disease(s) [open text])

7. Does the document relate to a specific type of intervention or cell type? (select answer and provide text in all lowercase, e.g., mesenchymal stem cells) (select either “not related to specific intervention”, “unclear”, or “document relates to specific intervention(s)” [open text])

8. Language of original document (select from list of all languages found in all ICH-related agency websites, “unknown / unclear”, or “other” [open text])
Level 3, recommended types and/or characteristics of preclinical efficacy evidence for preclinical healthcare interventions to be advanced to human clinical trials or usage:
1. Select terminology primarily used to describe the animal/disease model system. (check all that apply, “preclinical”, “nonclinical”, “animal model / disease model”, “permanently add an answer to this question”)

2. Select terminology primarily used to describe preclinical efficacy-related concepts. (check all that apply, “efficacy”, “effectiveness”, “proof of principle”, “proof of concept”, “mechanism of action”, “sufficient rationale”, “potential of treatment / potential benefits”, “plausibility”, “response / responsiveness”, “permanently add an answer to this question”)

3. Animals / model characteristics. Is guidance provided for characteristics of the animal or disease model that should considered to demonstrate relevance of the model to clinical disease? (e.g., particular ages, sexes, comorbidities, cell lines, rodents, large animals)? (Yes / No; if yes -> open subquestions)
3.1. Select all types of population characteristics and subject types suggested by the guidance:
3.1.1. General “clinical-relevance” of model system (in vitro, in vivo)
3.1.2. Outline model limitations / differences from humans
3.1.3. Feasibility of delivering intervention (anatomic site accessibility, absolute dose size, immunogenicity, etc.)
3.1.4. Similarity of physiology / anatomy / pharmacology
3.1.4.1. Host tissues - Expression, distribution, structure of target (compared to human)
3.1.4.2. Response to intervention - Pharmacological response to intervention (PK/PD, ADME)
3.1.4.3. Response to disease - Susceptibility to disease under study
3.1.4.4. Other [open text]
3.1.5. Similarity to patient populations
3.1.5.1. Demographic considerations (age, sex, weight, health status, physical environment)
3.1.5.2. Comorbidities / concomitant medications
3.1.5.3. Special populations (e.g., pediatric, geriatric, pregnant, lactating, menopausal, etc.)
3.1.5.4. Research naïve
3.1.5.5. Other [open text]
3.1.6. Recommendation for specific model system(s) (e.g., organoids, rodents, non-human primates, etc.) [open text]
3.1.7. Other [open text] 
3.2. Select all types of disease models suggested by the guidance:
3.2.1. General “clinical-relevance” of disease model
3.2.2. Similar agent used to trigger disease (to human)
3.2.3. Similar disease pathophysiology (implicated pathways, disease definitions, diagnosis criteria)
3.2.4. Similar time to onset of disease
3.2.5. Similar time course of disease progression
3.2.6. Similar manifestation of disease outcomes
3.2.7. Other [open text]	

4. Mechanism of action. Does the guidance recommend preclinical evidence connecting an intervention’s therapeutic activity to a pathophysiological process related to the disease of interest (e.g., intervention can bind to a disease-relevant receptor of interest)? (Yes / No; if yes -> open subquestions)
4.1.  Select all recommended types of evidence to demonstrate sufficient mechanism of action
4.1.1. General recommendation for “mechanism of action”, “proof of concept”, “proof of principle”, etc.
4.1.2. Localization (of intervention) - Exposure at the target site of action over a desired period of time (survival of cells in target location, duration of exposure)
4.1.3. Functional properties (of intervention) – Expression of chemical / biological properties of intervention as expected for its presumed mode of action and localization (binding, differentiation of cells, proper cell fate, proper gene/protein expressions)
4.1.4. Target modulation (of host tissues) – Expression of pharmacological activity in the target tissues commensurate with the demonstrated intervention localization and functional properties (host tissue gene/protein changes, tissue repair)
4.1.5. Other [open text]

5. Disease modification. Does the guidance recommend evidence that the intervention can modify disease or injury in biological systems (e.g., reduction in size of a tumour by a cancer therapy)? (Yes / No; if yes -> open subquestions)
5.1. Intervention / comparator characteristics. Does the guidance recommend optimal conditions or testing parameters for identifying that the health intervention exerts an effect (e.g., evidence of an effective dose, co-interventions, route of administration, etc.)? (Yes / No; if yes -> open subquestions)
5.1.1. Select all types of intervention characteristics suggested by the guidance:
5.1.1.1. General “clinical-relevance” of parameters for intervention
5.1.1.2. Use of similar/same intervention product between model system and clinical environment
5.1.1.3. Dosing parameters
5.1.1.3.1. Dose range (minimum/maximum dose for biological activity or therapeutic effect)
5.1.1.3.2. Dose-response (demonstration of biological gradient)
5.1.1.3.3. Dose selection (identification of clinical starting dose)
5.1.1.3.4. Dosing schedules (timing of first administration, interval between doses)
5.1.1.4. Route of administration
5.1.1.5. Co-interventions
5.1.1.6. Verification of successful administration / treatment compliance
5.1.1.7. Other [open text]
5.1.2. Select all types of comparator characteristics suggested by the guidance:
5.1.2.1. General “clinical-relevance” of parameters for comparator
5.1.2.2. Type of comparator
5.1.2.2.1. Concurrent
5.1.2.2.2. Cross-over
5.1.2.2.3. Placebo-control (vehicle, sham)
5.1.2.2.4. Active comparator
5.1.2.3. Dosing parameters
5.1.2.4. Route of administration
5.1.2.5. Co-interventions
5.1.2.6. Verification of successful administration / treatment compliance
5.1.2.7. Other [open text]
5.2. Effect / outcome characteristics. Does the guidance recommend parameters for demonstrating sufficient magnitude or durability of disease modification or injury control to be clinically meaningful (e.g., reduction in mortality at a clinically-relevant duration of follow-up; nature, frequency, intensity of effects, time to onset or duration of effects)? (Yes / No; if yes -> open subquestions)
5.2.1. Select all types of outcome-related guidance provided by the document:
5.2.1.1. General “clinical-relevance” of outcomes
5.2.1.2. Specific type of endpoint / nature of effect
5.2.1.2.1.    Surrogate endpoints (e.g., biomarkers, imaging, or physiological measures)
5.2.1.2.2.    Functional endpoints (e.g., clinically related task, mechanical tissue properties)
5.2.1.2.3.    Clinical endpoints (e.g., disease-related mortality)
5.2.1.2.4.    Other [open text]
5.2.1.3. Time to onset of treatment effect
5.2.1.4. Duration of effects / stability of effect
5.2.1.5. Magnitude / intensity of effects
5.2.1.6. Minimum validity / reliability criteria or standards for outcome measures (accuracy/precision of assays)
5.2.1.7. Recommendation for specific assay(s) [open text]
5.2.1.8. Other [open text]
5.3.  Study characteristics. Is guidance provided for design, conduct, or analysis of experiments to determine treatment efficacy? (e.g., study type, randomization/blinding, sample sizes, quality assurance) (Yes / No; if yes -> open subquestions)
5.3.1. Select types of guidance related to study characteristics provided by the document:
5.3.1.1. General statement on “appropriate” or “best-practice” for study design / analysis
5.3.1.2. Study type
5.3.1.2.1. Exploratory
5.3.1.2.2. Confirmatory
5.3.1.2.3. Other [open text]
5.3.1.3. Protocol pre-specification / study registration
5.3.1.4. Statistical power / sample size calculation
5.3.1.5. Pre-specified, appropriate, statistical analysis
5.3.1.6. Pre-specified eligibility criteria
5.3.1.7. Baseline characterization of groups (pre-treatment)
5.3.1.8. Randomization
5.3.1.9. Blinding
5.3.1.10. Replication
5.3.1.10.1. Within laboratory
5.3.1.10.2. Independent laboratory / multi-laboratory study
5.3.1.10.3. Multiple experimental conditions / models / demographics
5.3.1.10.4. Other [open text]
5.3.1.11. Data quality and integrity / study management
5.3.1.12. Use of reporting standards / guidelines (e.g., ARRIVE)
5.3.1.13. Reporting / publication requirements for study data (public or required regulatory reporting items)
5.3.1.14. Deposit / archiving of study materials (code, data, biological samples, either publicly or to regulator)
5.3.1.15. Systematic review / synthesis of existing evidence for treatment
5.3.1.16. Other [open text]

6.  Other efficacy. Is guidance related to determination of treatment efficacy provided for anything not mentioned above? (Y/N; if yes -> open subquestion)
6.1. Copy/paste the relevant statement directly from the document text related to treatment efficacy that is not applicable to the categories above [open text]

7. Non-efficacy considerations. Are other types of considerations not directly related to preclinical treatment efficacy provided in the document (e.g., safety, GMP/GLP, pharmacokinetics, ADME, etc.)?
7.1. Select all recommended types of evidence not directly related to preclinical efficacy:
7.1.1. Quality / manufacturing (GMP/GLP, qualification of materials, packaging)
7.1.2. Safety factors (adverse events, toxicity, carcinogenicity)
7.1.3. Environmental impacts / public health risks
7.1.4. Ethical considerations / animal welfare guidelines (reduction, refinement, replacement of animal use; 3Rs)
7.1.5. Clinical trial conduct / guidance
7.1.6. Other [open text]

Level 3, reference extraction:
1. Is this a primary level document? (“yes” -> open question #2, “no”)

2. Does the document contain references or links to other documents that may be relevant to determination of preclinical treatment efficacy, or advancement of therapies from preclinical studies to clinical trials? (“yes” -> open questions 3-27, “no”)
Questions 3-27. Provide exact reference information (copy/paste) from the document to facilitate retrieval of additional references (open text; provide 1 reference per box)




[bookmark: _Hlk152324486]Appendix 2. Example data tables based on results of pilot extraction (n=6 documents).
Table A1. Characteristics of included documents.
	Document Characteristic
	Frequency
	Percentage of documents (%)

	Year of publication
	
	

	2019
	1
	16.7

	2017
	1
	16.7

	2015
	2
	33.3

	2013
	1
	16.7

	2002
	1
	16.7

	Country / Regulatory agency
	
	

	United States of America / FDA – Federal Drug Administration
	3
	50.0

	European Union / EMA – European Medicines Agency
	2
	33.3

	Canada / HC – Health Canada
	1
	16.7

	Language of original document
	
	

	English
	6
	100.0

	Status
	
	

	Final
	5
	83.3

	Draft
	1
	16.7

	Type
	
	

	Guidance / Recommendations
	5
	83.3

	Rules / Policy / Regulations
	1
	16.7

	Law
	0
	0

	Scope
	
	

	Specific subject, both cell and gene therapies
	2
	33.3

	General subject, with cell / biologic subsections
	2
	33.3

	Specific subject, cell therapies only
	1
	16.7

	General subject, not cell / biologic specific
	1
	16.7

	Therapeutic area
	
	

	Not related to specific disease
	6
	100.0

	Intervention area
	
	

	Not related to specific disease
	6
	100.0

	
	
	



Table A2. Document terminology for model and efficacy-related topics.
	Document Terminology
	Frequency
	Percentage of documents (%)

	Terms related to model systems 
(mean ± SD number of terms per document = 1.8 ± 0.8)
	
	

	Animal model / disease model
	6
	100.0

	Preclinical
	3
	50.0

	Nonclinical
	2
	33.3

	Terms related to intervention efficacy 
(mean ± SD number of terms per document = 6.2 ± 0.7)
	
	

	Mechanism of action
	6
	100.0

	Effectiveness
	5
	83.3

	Efficacy
	5
	83.3

	Potential of treatment / potential benefits
	5
	83.3

	Proof of concept
	5
	83.3

	Sufficient rationale
	5
	83.3

	Response / responsiveness
	4
	66.7

	Plausibility
	1
	16.7

	Proof of principle
	1
	16.7


Table A3. Considerations for selection of clinically relevant animal and disease models. 
	Model Characteristics
	Frequency
	Percentage of documents (%)

	Animal / disease models. Document provides guidance for model characteristics to demonstrate relevance to clinical disease? - Yes
	6
	0

	Animal model recommendations
	
	

	General - "clinical relevance" of model system (in vitro, in vivo)
	6
	100.0

	Justification of similarities / differences from humans
	5
	83.3

	Feasibility of delivering intervention (anatomic site accessibility, absolute dose size, immunogenicity)
	4
	66.7

	General - similarity of physiology / anatomy / pharmacology
	6
	100.0

	Physiology - Host tissues (target expression, distribution, structure)
	4
	66.7

	Physiology - Response to intervention (Pharmacological response to intervention (PK/PD, ADME)) 
	4
	66.7

	Physiology – response to disease (Susceptibility to disease under study) 
	1
	16.7

	General – similarity to patient population
	3
	50.0

	Population – demographic considerations (age, sex, weight, health status, physical environment)
	3
	50.0

	Population - Comorbidities / concomitant medications
	1
	16.7

	Population - Research naive
	1
	16.7

	Disease model recommendations
	
	

	General – “clinical relevance” of disease model
	5
	83.3

	Similar disease pathophysiology (implicated pathways, disease definitions, diagnosis criteria) 
	6
	100.0

	Similar agent used to trigger disease (virus, pathogen, endogenous process) 
	1
	16.7

	Similar trigger to initiate intervention (clinical sign / criteria) 
	1
	16.7

	Similar time to disease onset (following trigger)
	1
	16.7

	Similar time course of disease progression
	1
	16.7

	Similar manifestation of disease outcomes
	1
	16.7


 




Table A4. Considerations for evidence of preclinical treatment efficacy to support advancement of intervention to human clinical trials. 
	Evidence Characteristics
	Frequency
	Percentage of documents (%)

	Mechanism of action. Guidance for evidence to connect intervention’s therapeutic activity to pathophysiological process? - Yes
	6
	100.0

	Mechanism of action recommendations
	
	

	General - "mechanism of action” should be demonstrated
	6
	100.0

	Localization of intervention (exposure at the target site of action over desired period)
	5
	83.3

	Functional properties of intervention (desired chemical / biological expression)
	5
	83.3

	Target modulation of host tissues (desired downstream pharmacological activity)
	5
	83.3

	Disease modification. Guidance for evidence that intervention can modify disease or injury in biological systems? - Yes
	6
	100.0

	Intervention characteristics. Optimal conditions or testing parameters to identify disease modifying effect of intervention? - Yes
	6
	100.0

	Intervention recommendations
	
	

	General – “clinical relevance” of intervention parameters
	6
	100.0

	General – alignment of dosing parameters
	6
	100.0

	Dosing parameters – dose selection (identification of clinical starting dose)  
	6
	100.0

	Dosing parameters – dose range (minimum/maximum dose for biological or therapeutic activity)
	5
	83.3

	Dosing parameters – dose-response (establishment of biological gradient)
	5
	83.3

	Dosing parameters – dosing schedules (timing of first administration, interval between doses)
	5
	83.3

	Use of similar/same intervention product
	5
	83.3

	Same route of administration
	5
	83.3

	Same co-interventions
	1
	16.7

	Verification of successful administration / treatment compliance
	1
	16.7

	Comparator recommendations
	
	

	General – “clinical relevance” of comparator parameters
	4
	66.7

	General – recommended type of comparator
	2
	33.3

	Comparator – concurrent   
	2
	33.3

	Comparator – placebo-control
	1
	16.7

	Comparator – active comparator
	1
	16.7

	Alignment of dosing parameters
	1
	16.7

	Same route of administration
	1
	16.7

	Same co-interventions
	1
	16.7

	Verification that comparator follows natural course of disease
	1
	16.7

	Outcome characteristics. Parameters for demonstrating sufficient magnitude or durability of disease modification? - Yes
	6
	100.0

	Effect / outcome recommendations
	
	

	General – “clinical relevance” of outcomes
	4
	66.7

	General – type of endpoint / nature of effect
	5
	83.3

	Nature – surrogate endpoints (biomarkers, imaging, physiological measures) 
	4
	66.7

	Nature – functional endpoints (clinically-related task, mechanical tissue properties)
	1
	16.7

	Nature – clinical endpoints (disease-related mortality)
	2
	33.3

	Minimum validity / reliability criteria for outcomes (accuracy/precision standards)
	4
	66.7

	Duration of effects / stability of effect
	3
	50.0

	Magnitude / intensity of effects
	1
	16.7


 


Table A5. Considerations for design, conduct, and analysis of preclinical efficacy experiments. 
	Study Characteristics
	Frequency
	Percentage of documents (%)

	Study characteristics. Guidance for design, conduct, or analysis of experiments to demonstrate efficacy of disease modification? - Yes
	5
	83.3

	Study recommendations
	
	

	General – use of “appropriate” or “best-practices” for study design / analysis
	5
	83.3

	General – study replication
	4
	66.7

	Replication – multiple experimental conditions / models / demographics 
	4
	66.7

	Replication – independent / multi-laboratory study 
	1
	16.7

	Replication – within laboratory
	1
	16.7

	Reporting / publication requirements for study data (public / required regulatory reporting items)
	3
	50.0

	Baseline characterization of groups (pre-treatment)
	2
	33.3

	Blinding
	2
	33.3

	Eligibility criteria (pre-specified)
	2
	33.3

	Randomization
	2
	33.3

	Specific study type - confirmatory
	1
	16.7

	Data quality and integrity / study management
	1
	16.7

	Deposit / archiving of study materials (code, data, biological samples; either public or with regulator)
	1
	16.7

	Statistical analysis plan (pre-specified, appropriate)
	1
	16.7

	Protocol pre-specification / study registration
	1
	16.7

	Statistical power / sample size calculation
	1
	16.7

	Use of reporting standards / guidelines (e.g., ARRIVE or regulatory)
	1
	16.7


 

Table A6. Other study considerations that are not directly related to preclinical treatment efficacy. 
	Study Characteristics
	Frequency
	Percentage of documents (%)

	Non-efficacy considerations. Guidance for design, conduct, or analysis of experiments to demonstrate efficacy of disease modification? - Yes
	6
	100.0

	Non-efficacy recommendations
	
	

	Ethical considerations / animal welfare guidelines (3Rs)
	6
	100.0

	Quality / manufacturing (GMP/GLP, qualification of materials, packaging)
	6
	100.0

	Safety factors (adverse events, toxicity, carcinogenicity)
	5
	83.3

	Environmental impacts / public health risks
	4
	66.7


 



Table A7. Most common citations within included preclinical guidance documents. 
	References
	Frequency
	Percentage of documents (%)

	Does the document contain references to other documents that may be relevant to preclinical treatment efficacy or advancement of therapies to clinical trials? – Yes
	5
	83.3

	Top 10 most referenced documents
	
	

	Regulation (EU) No 536/2014
	2
	33.3

	21 CFR 314.600 – 314.650
	1
	16.7

	Article 2(1) of Regulation 1394/2007
	1
	16.7

	Good clinical practice in advanced therapy medicinal products (ENTR/F/2/SF/dn D(2009))
	1
	16.7

	Guidance on non-clinical safety studies for the conduct of human clinical trials and marketing authorization for pharmaceuticals (ICH M3(R2))
	1
	16.7

	Guideline - Preclinical Safety Evaluation of Biotechnology-Derived Pharmaceuticals
	1
	16.7

	ICH: Q6B Guideline - Specifications: Test Procedures and Acceptance Criteria for Biotechnological/Biological ICH
	1
	16.7

	Non-clinical evaluation for anticancer pharmaceuticals (ICH S9)
	1
	16.7

	Section 505(d) of the Federal Food, Drug, and Cosmetic Act (FD&C Act) (21 U.S.C. 355(d))
	1
	16.7

	Regulation (EC) No 1394/2007
	1
	16.7


 


